Introduction
============

While relatively rare, priapism is a medical emergency. Although not all forms of priapism need immediate intervention, ischemic priapism is linked to progressive fibrosis of the cavernosal tissue and erectile dysfunction.[@b1-rru-7-137],[@b2-rru-7-137] Priapism is a persistent erection resulting from a dysfunction of the mechanisms that regulate penile swelling, stiffness, and sagging. It is a full or partial erection that continues more than 4 hours beyond sexual stimulation and/or orgasm or is unrelated to sexual stimulation.[@b3-rru-7-137] Current data show that the occurrence of priapism in the general population is low (0.5--0.9 cases per 100,000 person-years).[@b4-rru-7-137]

Ischemic (veno-occlusive, low flow) priapism is the most frequent form of priapism accounting for ⩾95% of all priapism episodes.[@b5-rru-7-137],[@b6-rru-7-137] It is a persistent erection marked by rigidity of the corpora cavernosa and little or no cavernous arterial inflow.[@b7-rru-7-137] The exact time point at which irreversible damage to the corpus cavernosum smooth muscle occurs is unknown and may vary depending on the etiology of ischemic priapism and the extent of preexisting smooth muscle dysfunction. There is evidence, however, that even after only 6 hours of ischemia, irreversible changes have already taken place.[@b8-rru-7-137]--[@b10-rru-7-137] In ischemic priapism, there are time-dependent changes in the corporal metabolism environment with progressive hypoxemia, hypercapnia, and acidosis. Cavernosal blood gas in men with ischemic priapism typically shows a PO~2~ of ⩽30 mmHg, a PCO~2~ of ⩾60 mmHg, and a pH of ⩽7.25.[@b3-rru-7-137] Stuttering priapism (intermittent) is a chronic form of ischemic priapism where repeated painful erections occur with intermittent periods of detumescence.[@b3-rru-7-137] The frequency and/or length of these painful priapic episodes may increase. One single episode can sometimes develop into a serious period of ischemia.[@b11-rru-7-137]

Management of ischemic priapism depends on the cause and duration of the priapism episodes. Ischemic priapism should be managed in a step-by-step fashion. The goal is to restore penile sagging, to relieve pain, and to prevent chronic damage to the corpus cavernosum.[@b3-rru-7-137] The stepwise management of priapism includes first aid measures (eg, ice packs, cold baths, ejaculation, and cold water enemas), oral sympathomimetic drugs, aspiration with or without α-adrenergic injection or irrigation, operative intervention (distal or proximal shunt), and, as the ultimate treatment option, immediate penile prosthesis implantation. In this case, we demonstrate this stepwise management of stuttering refractory ischemic priapism.

Case presentation
=================

A 53-year-old male presented at the emergency department with persistent painful (5/10) morning erection of approximately 29 hours' duration. On the previous night, he drank a bottle of whisky and two glasses of beer, so it has been suggested that alcohol is the cause of his condition. He denied recent sexual activity, respective arousal or the intake of phosphodiesterase inhibitors. There was no history of sickle cell trait or anemia, malignancy, perineal trauma, intra-cavernous vasoactive drug injection, or illicit drug abuse. The latter was confirmed by negative toxicology screening. There was no relevant medical or psychiatric history. The patient is a smoker with a smoking index of 1,200 cigarettes, and a habit of drinking alcohol over 40 years. He reported one attack of 5-hour priapism approximately 5 years prior. The erection occurred spontaneously that time without any sexual stimulation, but was probably co-induced by alcohol consumption; detumescence was achieved by first aid measures.

Clinical examination revealed a fully erect uncircumcised phallus, slightly edematous with moderate tenderness throughout. The corpora was fully rigid and tender, but the glans penis was soft. There was no associated erythema or induration. The remaining genitourinary examination was unremarkable. Complete blood count with differential, reticulocyte count, and hemoglobin electrophoresis were normal. The penile blood gas showed pH of 7.08, PCO~2~ of 75 mmHg, and PO~2~ of 39 mmHg.

The patient was initially treated with corporal blood aspiration (350 cc dark bloods) and injection of ephedrine via 21-gauge pore needle at 3 and 9 o'clock of the corpus cavernosum. This resulted in gradual detumescence and pain relief. After 20 minutes of observation, the erection relapsed. Blood gas analysis was performed, which revealed renewed ischemic priapism. Subsequently the so-called "Winter operation" was performed. This was done inserting a 21-gauge needle through the glans into the corpus cavernosum for aspiration of the blood and performance of a distal shunt between the corpus cavernosum and the corpus spongiosum.[@b12-rru-7-137] However, the erection quickly recurred.

A T-shunt using 12-mm Brook's dilators ([Figure 1](#f1-rru-7-137){ref-type="fig"}) was done, but the erection recurred again after 2 hours ([Figure 2](#f2-rru-7-137){ref-type="fig"}).[@b13-rru-7-137] As salvage management of the recurrent refractory priapism, implantation of a semi-rigid penile prosthesis was performed ([Figures 3](#f3-rru-7-137){ref-type="fig"} and [4](#f4-rru-7-137){ref-type="fig"}). Ethical approval was not required for this study because it was an emergency case.

Discussion
==========

A complete medical history of each case forms the cornerstone of priapism diagnosis. This helps to identify the underlying type of priapism. Ischemic priapism can be suspected if the patient has progressive penile pain that increases with the duration of the erection. This type of priapism is also suspected if the patient has used a known drug associated with priapism, if he has sickle cell disease or another blood dyscrasia, or if he has a known neurological condition. Stuttering priapism is usually associated with repeated episodes of prolonged erections and/or generally unresolved morning erections.[@b7-rru-7-137] Our patient had prolonged non-resolving morning erections with progressive penile pain increasing over time.

Physical examination of the genitalia, perineum, and abdomen should be included in the diagnostic assessment of priapism.[@b5-rru-7-137],[@b14-rru-7-137] It is recommended to inspect and palpate the penis in order to ascertain the extent and degree of tumescence and rigidity. Genital exam should also focus on the degree of involvement of the cavernous bodies, the presence of local tenderness, and any evidence of trauma to the perineum.[@b7-rru-7-137] In ischemic priapism, the corpora is fully rigid and tender, but the glans is soft.[@b11-rru-7-137] Clinical evaluation of our patient showed completely rigid and tender corpora with soft glans penis.

Blood gas tests and color duplex ultrasound examinations are mostly reliable disease-identifying tools in priapism patients. In ischemic priapism, aspirated corporal blood is generally dark in color, PO~2~ =30 mmHg, PCO~2~ =60 mmHg, and pH =7.25. Color duplex ultrasound could be used as a further option for cavernosal blood gas sampling.[@b3-rru-7-137] Penile and perineal color duplex ultrasound is recommended for evaluation of non-ischemic priapism, as it detects approximately 70% of these cases. In addition, it helps to distinguish non-ischemic from ischemic priapism as an alternative or complementary examination to blood gas analysis.[@b11-rru-7-137] We reached the diagnosis through the history as given by the patient, genital examination, laboratory tests, and penile blood gas analysis.

Conservative management of priapism has been reported. These measures include exercise, ejaculation, ice packs, cold baths, placement of a urethral catheter, and cold water enemas.[@b5-rru-7-137] Other conservative measures such as oral sympathomimetic drugs have also been reported to effectively reverse prolonged erections (⩽4 hours). This is initiated by the intra-cavernous injection therapies with success rates of 28%--36%.[@b13-rru-7-137] However, oral systemic therapy is not recommended in ischemic priapism according to the American Urological Association guidelines. Therefore, with a 29-hour prolonged erection, this line of treatment was not appropriate.

Initial intervention may consist of therapeutic aspiration with or without irrigation, or intra-cavernous injections of sympathomimetic agents. Aspiration can instantly soften the erection and ease the pain and can even alleviate priapism in 36% of the cases. If corporal aspiration fails in case of low-flow priapism, it should be followed by α-adrenergic injection or irrigation.[@b3-rru-7-137] Our patient was treated firstly by corporal blood aspiration followed by an injection of phenylephrine (200 µg/mL in saline), which was administered intermittently every 10 minutes as 0.5 mL to 1.0 mL doses, up to a maximum dosage of 1 mg. After 20 minutes of observation, the erection relapsed.

Consequently, "Winter operation" was carried out but the erection returned shortly after the operation, and did not respond to local management, and the blood gas analysis showed ischemic priapism. Therefore, we performed the recently described technique of a bilateral T-shaped distal shunt between the corpus cavernosum and the glans penis with proximal and distal dilatation using Brook's dilators.[@b13-rru-7-137]

As the erection recurred again and the total duration of the erection was approximately 96 hours with a high risk of erectile dysfunction and penile deformity, we decided against the proximal shunt operations which are associated with high incidence of erectile dysfunction. Therefore, we discussed with the patient the implantation of semi-rigid penile prosthesis as the final solution for this condition.

Open proximal shunting procedures of the corpus cavernosum to the spongiosum require a trans-scrotal or trans-perineal approach, either unilateral "Quackles" or bilateral "Sacher",[@b15-rru-7-137] to saphenous vein "Grayhack shunt", or deep dorsal vein "Barry shunt".[@b7-rru-7-137] It is unrealistic to predict whether one technique is more successful than another because of the restricted available information, specifically the absence of information that might allow for a reliable forecast of results.[@b11-rru-7-137] These procedures are time consuming, and difficult to perform, and the reporting of serious adverse events includes urethral fistulas and abscesses and cavernositis following the Quackels shunt,[@b16-rru-7-137] and pulmonary embolism following the Grayhack procedure.[@b17-rru-7-137] These approaches were reported with success rates of 77%, but with a subsequent 50% prevalence of erectile dysfunction.[@b18-rru-7-137]

Intractable acute ischemic priapism or priapism episodes lasting 48--72 hours usually result in complete impairment of erectile function, along with the risk of significant penile deformity. In such cases, immediate penile prosthesis implantation has been recommended as it seems to avoid surgical difficulties and potential complications (eg, urethral injury, tunical erosion, infection, and/or penile shortening) that may occur if surgery is performed at a later time and after corporal fibrosis has already developed.[@b19-rru-7-137]--[@b21-rru-7-137] Some centers propose immediate implantation of the semi-rigid penile prosthesis in acute ischemic priapism management if sympathomimetic intra-cavernous treatments and shunting operations have failed.[@b22-rru-7-137] However, it is not clear exactly at which point prosthesis implantation becomes a reasonable option for the management of ischemic priapism.[@b7-rru-7-137]

The advantages of immediate implantation lie in the circumstance that corporal fibrosis has not yet set in, as well as in the chance to preserve penile length and to prevent penile deformity; moreover it is technically easier.[@b20-rru-7-137] On the other hand, it is associated with a high risk of infection and distal erosion, especially if the patient was previously treated with distal shunt operations,[@b20-rru-7-137] as was the case with our patient who underwent Winter and T-shunt operations. Due to the high risk of infection, we chose a semi-rigid penile prosthesis for implantation. Early insertion of a penile prosthesis manages the priapism episode, enables the return of sexual activity, reliably maintains penile length, and results in a high satisfaction rate.[@b23-rru-7-137]--[@b25-rru-7-137] The selection of an adequate type of penile prosthesis for immediate implantation is a subject for discussion. Implantation of a semi-rigid penile prosthesis offers some benefits, such as shorter surgical time, lower risk of infection, and prevention of fibrotic shortening or curvature of the penis, but it is associated with a higher risk of distal erosion than the inflatable prosthesis.[@b20-rru-7-137],[@b26-rru-7-137]

Conclusion
==========

We report a case of refractory ischemic priapism which did not respond to the distal shunting operation. Such cases are ideally treated by a semi-rigid penile prosthesis. Immediate insertion of a penile prosthesis is a simple and effective procedure that manages both the acute episode as well as the inevitable erectile dysfunction that would otherwise occur, while preserving penile length. The patients should also be offered the inflatable penile prosthesis, but this could be postponed until after the initial insertion of a semi-rigid device as a temporary measure, as it helps to maintain penile length and shape and it makes it easier to insert an inflatable device at a later point.[@b20-rru-7-137]
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